In Egypt, there is a power crisis. So search on varieties of power sources, especially in the highly consumed energy industries like cement is going in. Hence, Egypt began using coal as an energy source instead of Mazeot and Natural Gas. However, coal combustion emits large amounts of air pollutants as mercury (Hg), sulfur content, carbon content and organic materials. The aim of the present study was to assess mercury emissions from coal burning cement industry at various cement companies that use different types of coal. This study was a descriptive cross-sectional survey that was conducted in Tourah, Helwan, and Arabian Cement Production settings that use coal as an energy source. Stack sampling of both vapor, and particulates' Hg was conducted according to the standard isokinetic method. Total stack Hg was then calculated. Helwan Cement plant (Coal) was of the highest Hg emissions [0.0008(0.011) mg/m3] followed by Tourah that uses petroleum coke [0.006(0.011) mg/m3] and Arabian (mixed coal) [0.003(0.006) mg/m3]. From the present study we concluded that Hg emissions of Helwan cement plant (petroleum coke) was higher than that of Tourah (Coal) and Arabian (mixed coal) ones. All plants were compliant with the Egyptian.
INTRODUCTION
Cement production consists of four main stages, including extraction and crushing of raw materials, pyroprocessing, as well as grinding and mixing (Gerbens-Leenes et al., 2018) . It is one of the most known energy-consuming industries that are not able to continue with the present situation of energy crises in Egypt (Abdulrahman and Huisingh, 2018) . So, the researchers in cement industry search for alternative non-traditional sources of power supply. Coal is one of the earth's energy sources, of which 50% of the carbonaceous materials are derived from ancient plants. The Indian and
Chinese's cement industries use coal as a primary fuel (Verma and Kumar, 2017, Yan et al., 2015) .
Mercury is one of the heavy metals, which resulted as metal vapor or as metal compounds adsorbed on dust when coal is burned (Streets et al., 2005 , Contreras et al., 2018 . Minamata Convention October 2013 recommended reducing the mercury pollution in any ecological matrix (U.N., October 10-11, 2013) . The Egyptian Environmental law number 9/2009 and its amended executive rule number 964/2015 set the emission limit of mercury produced from coal burning in cement industry as 0.05 mg/m3 (Prime-Minister, 2015) .
German and Chinese's emission limits for both vapor and particulates Hg is 0.03 mg/m3 (Sloss, 2012) .
Health effects of Hg exposure vary according to its chemical form,
whether it is elemental Hg (vapor), organic or inorganic Hg (particulates).
Mercury vapor may lead to lymphocytic aneuploidy, neurological, reproductive, pulmonary, renal, muscular, and dermal symptoms In response to the Egyptian energy crisis, the Egyptian Government approved the use of coal fuel for both power generation and cement production, if certain conditions are met (Prime-Minister, 2015) . Accordingly, it is necessary to evaluate the mercury emissions from coalburning industries. So the aim of the present study was to assess mercury emissions and load from coal burning cement industry at various cement companies that use different types of coal.
MATERIAL AND METHODS
This study was a descriptive cross-sectional survey that was conducted in Tourah, Helwan, and Arabian cement production settings that use coal as an energy source, and accepted to participate in the study. Mercury emissions (particulate or vapor) were sampled using Apex Iso-kinetic sampler -Model X5000 -Year 2012, according to the EPA standard methods. It was collected at a rate of 25 L/min for 120 minutes, the first 60 minutes for particulate sampling (six points from two ports) and second for mercury vapor at the same points and ports (US-EPA, 1996) . The stack samples represented summer and winter seasons; samples was taken from two stacks built in two production line from each company with total 24 samples (12 samples for each season). Different companies (Tourah, Helwan, and Arabian cement) use different coal types, including petroleum coke, coal, and mixed coals (Hu and Cheng, 2016) . 
RESULTS
In the present study, there were totally 36 samples of stack mercury vapor, 36 of stack mercury particulates. Stack mercury vapor, and particulates did not follow the normal distribution (Kolmogorov-Smirov Test). Hence, the data were expressed as [median (interquartile range IQR)]. In the three companies, the concentrations of mercury emissions in its vapor form were lower than that in particulate ones. In the present study, Hg emissions from the main stacks were higher than that from the by-pass ones. This can be interpreted based on the cement production line that has two stacks; the first is the main stack, which is the major line exhaust where all production and burning gases release from it.
The other is the by-pass stack, which act as a secondary exhaust stack to avoid any damage in the production line, which may happen due to the huge amount of heat, excess CO2, release of particulates and the internal air pressure on the line's body. So, most emissions were logically from the main stacks' location (Osborne, 2013) .
CONCLUSION
From the present study we concluded that Hg emissions and environmental loads of Helwan cement plant was higher than that of Tourah and Arabian ones.
RECOMMENDATIONS
The present study could not recommend using mixed instead of coal or petroleum; so the amount of mercury (Hg) emitted in air will be decrease as the result of the company emissions which use the mixed fuel is low.
RECOMMENDED FUTURE STUDIES
It is suggested to conduct a study for evaluation of other emission products of mixed coal as compared to that of coal and petroleum coke to enable recommending the most suitable type. Moreover, it is recommended to study the annual mercury load from the three companies. In addition, it is proposed to apply a dispersion model to identify the ambient concentrations of Hg at different distances from the stacks.
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